3.5 Graphing Techniques:
Transformations

¥ Transformations

v Shift (add or subtract a number)

Shift
y=f(xxc))*c,

(adding and subtracting)

/ Horizontal
y=f(x=c)

(inside base operation)

Vertical
y=f(x)xc

(outside base operation)

N

- Up Down Left Right
y=f(x)+c y=f(x)-c y=f(x+c) y=f(x—c)
(plus) (minus) (plus) (minus)

ty y

Vertical Shift Down X Horizontal Shift Left

y=lx I: 1 y=Ix

Transformati

v Reflection (multiply by a negative)

Reflection
y=—f(=x)

(multiplying negative one)

Horizontal Reflection

Vertical Reflection
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(outside base operation)

(inside base operation)

e Vertical Horizontal o
przs (reflection over the x-axis) (reflection over the y-axis) 7 2s
{ 3o y=—f(x) y=f(-x) ¥

=v-x

(solid line)

Transformation:




v Stretch\Compression (multiply by a number not equal to 1)

Stretch/

Compression
y=afle:x)

(muliplying by a number)

. ST
Vertical 4{ Horizontal
(adjust by multiplying y's by ¢) (adjust by dividing x's by ¢)

y=cf(x) y=f(cx)
Ny (oulside base operation) ) \ (inside base operation) J
~ Ve ™ / N 7

. A Ve . -, : ~
vertical horizontal horizontal

vertical
compression

stretch compression stretch
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y=x y=2 y=x S y=x p=(2x)* y=x yi(fx
(dished line) (solid line) (dished line) (solid line) (dished line) {solid lnc) (dished line) (solid line)
Base: Square 2 Base: Square. Base: Square. (Transf Basc: Square i
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Base Function:
List Transformations:
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¥ Example 2
fl@)=—lz+1[ -4

Base Function:

B
39

List Transformations:
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v Example 3

fle) = —v=E +2

Base Function:

A
39

¥

List Transformations:
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¥ Example 4
fl@)=(z+1)° -4

Base Function: oty
List Transformations: 6

v Examples: Write the Equation

¥ Example 1: Write the function whose graph is the graph of y = \/5, but is
shifted up 2 units.

v Example 2: Write the functions that is finally graphed after the following
transformations are applied to the graph of y = \/5 in the order listed.

1) Shift down 2 units

2) Reflect about the x-axis

3) Reflect about the y-axis
¥ Examples: Transform the Point

v Example 1: If (—9, 2) is a point on the graph of y = f(x), which of the
following must be on the graph of y = — f(z)
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v Example 2: Suppose that the x-intercepts of the graph of y = f(x) are -3 and
8.

a) What are the x-intercepts of the graph of y = f(a: + 9)?
b) What are the x-intercepts of the graph of y = f(z — 2)?
c) What are the x-intercepts of the graph of y = 7 f(x)?
d) What are the x-intercepts of the graph of y = f(—x)?
¥ Example: Use completing the square and then graph with transformations

f(z) = —3z? — 42z — 144

-
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